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Abstract: 
This investigation was conducted to evaluate the effects of training with 
stroboscopic spectacles (StrobeSpex) on anticipation timing. Quantitative values of 
anticipation timing were gathered with the Bassin Anticipation Timer before, immediately 
after, and twenty four hours after a two week training period with the StrobeSpex. Forty-
four optometry students served as subjects for the study. Final statistical comparisons, 
using repeated measures analysis of variance and partial analyses of averages, indicate no 
statistically significant improvement in anticipation timing but decreased variability 
subsequent to StrobeSpex training. Future investigation of StrobeSpex effectivity may 
include the use of faster testing and/or training speeds in addition to research of other 
athletic abilities that may simultaneously be affected . 
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Introduction: 
The use of stroboscopic spectacles is currently gaining interest within the athletic 
community at all levels of competition. For many years strobe lights have been used for 
training in various sports, as a method of enhancing visual requirements essential to the 
specific event. Stroboscopic spectacles, marketed as StrobeSpex, have taken the notion of 
strobe light training and incorporated it into a spectacle mounted lens that can be utilized 
in real world sporting situations. Athletic training with strobe lighting is nothing new in 
sports circles, but stroboscopic spectacles are adding a new dimension to visual 
information processing enhancement on the sports field. 
StrobeSpex make use of a crystal shutter system which allows for adjustable 
intermittent viewing. Periods of viewing and non-viewing are alternately presented with 
the shutter system. Thus, when the athlete trains, he/she is provided only a portion of the 
visual information otherwise obtained. A prediction of the approaching object's future 
location is essential when training with StrobeSpex. Visual information processing 
efficiency is purportedly enhanced and subsequent athletic performance without the 
StrobeSpex is postulated to be more successful. 
In the past, research has taken place to evaluate strobe training effects on ball-
catching performance. Gebler and Solbrack (1991) examined these effects and concluded 
that strobe light use in training showed no significant effect on ball-catching ability. Their 
pilot study provided insightful information into the effects of stroboscopic lighting for 
visual enhancement. The authors favor Gebler and Solbrack's thought of visual 
enhancement with stroboscopic lighting and believe anticipation timing will show 
improvement following StrobeSpex training. Such an enhancement may be attributed to 
the faster visual information processing time needed when StrobeSpex are in use, with a 
continued effect succeeding removal of the stroboscopic spectacles. 
Method: 
Subjects 
Forty-four optometry students served as subjects for the study. Volunteers were 
visually screened and required to possess adequate stereoacuity (minimum of 200"), 
uncompensated or contact lens compensated six meter static binocular visual acuity of 
20/25 or better, and a negative history of migraines or seizures. All forty-four students, 
having passed the visual screening, completed pre-testing and were then equally divided 
into two groups: control and experimental. 
Apparatus 
Measurements of anticipation timing were collected with the Bassin Anticipation 
Timer. The runway of lights, totaling 20ft., was supported by a table, placing the track 3 
ft. above the floor. Pre-testing, immediate post-testing, and 24-hour post-testing were 
performed in a regulation squash court at the Pacific University Athletic Center in Forest 
Grove, Oregon. illumination, provided by a 60 watt bulb, remained at 60 foot-candles 
throughout testing (as measured with a J16 Photometer). 
Subjects in the experimental group trained with StrobeSpex 1000. The control 
group trained with a spectacle frame identical to that of the experimental group. Control 
subjects did not, however, have the crystal shutter system mounted in their frames but, 
instead, viewed through Lexon 040 material, which possesses a transmission equivalent to 
the StrobeSpex shutter open position. 
New yellow tennis balls were used for training purposes. 
Procedure 
Subjects were pre-tested, participated in a two week training period with 
functional StrobeSpex or non-functional StrobeSpex, were evaluated immediately 
following training and then again twenty-four hours later. Pre-testing, immediate post-
testing and 24-hour post-testing were performed with the Bassin Anticipation Timer. 
Anticipation timing was tested at three different speeds: 10 mph, 20 mph and 30 mph. 
Each subject had one practice trail, followed by five measures at that speed, and then 
repeated the sequence at subsequent speeds. 
Following initial pre-testing, subjects began a two week training period. Forty-
four subjects were equally divided into control and experimental groups based on their pre-
testing scores. Twenty-two individuals wore the functional StrobeSpex for the duration of 
the two week training session, while the remaining twenty-two performed identical training 
exercises wearing non-functional StrobeSpex. Subjects were randomly paired with a 
rotation of throwing partners (control with control- experimental with experimental) and 
played catch with one another for ten minutes each day over a two week time period. 
Underhand tosses with yellow tennis balls were executed at a 12 foot distance in a well 
illuminated room. Over the course of training all variables were held constant, with 
exception of flicker rate of the functional StrobeSpex. The frequency was decreased every 
three days to increase difficulty of the task. 
Upon completion of the final training session, subjects were immediately re-tested 
with the Bassin Anticipation Timer. Immediate post-testing and 24-hour post-testing were 
performed in an identical manner to pre-testing. Subjects entered the testing room, were 
given a standard instructional set on testing with the Bassin Anticipation Timer, positioned 
themselves twelve inches directly behind the last section of track with depress button in 
their preferred hand and commenced with immediate post-testing. Twenty-four-hour post-
testing was evaluated in an attempt to determine the lasting effect on performance of 
StrobeSpex training. 
As incentive to complete the entire training course and all testing sessions, subjects 
were awarded a monetary gift based upon their performance in the pre-testing, immediate 
post-testing, and 24-hour post-testing sessions. The Effectivity of StrobeSpex Training on 
Anticipation Timing was performed in conjunction with a research project investigating 
the effectivity of StrobeSpex training on ball-catching ability. Subjects received twenty-
five cents for every successful catch accomplished in the ball catching ability research 
project. The monetary incentive was distributed upon completion of the final testing 
session, along with a free pizza buffet. Compliance was one hundred percent. 
Results: 
Raw data of response times appear in Appendix I. 
Analysis included comparisons of group (control versus experimental) with speed 
(speed of Bassin Anticipation Timer track lighting at 10 mph, 20 mph, and 30 mph) with 
time (pre-testing versus immediate post-testing versus 24-hour post-testing). 
A repeated measures analysis of variance was performed on these anticipation 
timing data to detect StrobeSpex training effects. Data were prepared for analysis by 
considering the measurements of five trials at each speed for each subject. These 
measurements were averaged for one analysis and their standard deviations were 
calculated for a second analysis. 
No statistical differences of averages between groups, F(l, 42) = 0.55, Not 
Significant, or measurement time, F(2, 84) = 12.91, p = 0, indicates that the speeds may 
not have been of equal difficulty. Only one interaction effect, speed versus measurement 
time, was statistically significant, F(4, 168) = 2.81, p = 0.027. This is probably due to the 
main effect of speed noted above. 
Statistical significance of standard deviations between groups, F(l.42) = 6.12, p = 
0.017, may indicate decreased variability subsequent to StrobeSpex training, but there are 
no interaction effects that would otherwise confirm this (see Appendix II, Table 2). The 
statistically significant effect of the speed, F(2.84) = 4.08, p = 0.020, once again, may 
have been due to variable difficulty for the different speeds. 
Partial analyses of averages were conducted at each speed by removing data from 
subjects who had scores between -0.02 and +0.02 seconds and, thus, little room for 
improvement. There were no statistically significant effects of test group, measurement 
time, or group versus time (see Appendix II, Table 3). 
Partial analyses of standard deviations also were conducted at each speed by 
removing data from subjects who showed standard deviations less than 0.03 seconds, 
likewise indicating low variability and little room for improvement. Note that these 
subjects may or may not have been the same subjects whose data were removed for the 
partial analyses of averages above (see Appendix II, Table 4). The only statistically 
significant effects were between groups at the 30 mph test speed, F(l. 30) = 5.27, p = 
0.027, and measurement times at 20 mph, F(2,40) = 6.04, p = 0.005. The standard 
deviations for the groups at 30 mph indicate that subjects who trained with StrobeSpex 
showed less timing variability than subjects who did not train with StrobeSpex. 
Discussion: 
The primary goal of this study was to determine if the use of StrobeSpex in a dai ly 
and routine training capacity would improve anticipation timing accuracy. Within the 
confines of this study, final statistical comparisons indicate that StrobeSpex training did 
not improve performance to any significant degree. However, variability of anticipation 
timing accuracy was decreased by the training. 
Possible reasons for lack of overall performance improvement may include the 
relatively slow test speeds (10, 20, and 30 mph), the fact that training exercises were 
different from the testing procedure, and that a subject population was used that already 
could perform at a high level for the given testing parameters. 
Future studies may incorporate faster testing and/or training speeds with a similar 
subject population, or subjects who do not have the high level visual skills of this 
population, such as patients undergoing visual therapy. This latter population may include 
subjects who demonstrate convergence/divergence excess or insufficiency, amblyopia, or 
suppression. StrobeSpex may be used with this group as a standard visual therapy device, 
as well as for training/testing procedures similar to those of this study. In addition, future 
training tasks may be made more comparable to those of the testing procedures. 
Given the anecdotal evidence of beneficial use of StrobeSpex, a modified 
research strategy may definitively prove that training with this device has positive impact. 
Such a claim is not substantiated by the present study. 
APPENDIX I 
~-
subject c: pre -10 c: pre -20 c: pre -30 c: im -10 c: im -20 c: im -30 c: post -10 c: post -20 c: post -30 
1 0.0338 0 .028 0.0154 0.0218 0 .0378 0.0108 0.0346 0.0308 0 .0666 
~---~--
2 0.0284 0.0124 0.0206 0.0706 0.0098 0.0264 0.0588 0.0246 0.0108 
3 0.0164 0 .0116 0.0446 0.021 0.0234 0.0306 0.0168 0.036 0 .0364 
4 0.1 018 0.095 0.1 198 0.0828 0.0686 0.1 0.08 0.0634 0.0986 
5 0.0176 0 .033 0.0634 0.0676 0.0268 0.049 0.0366 0.0388 0.031 
~-
6 0.0404 0.0642 0.0574 0.0366 0.0722 0 .0722 0.0438 0.0138 0.026 
7 0.0526 0.00568 0.0854 0.0866 0.0564 0.0768 0.0996 0.0798 0.071 
8 0 .014 0 .0162 0.031 0 .022 0 .0144 0.031 0.029 0.0272 0 .0304 
9 0 .022 0 .031 0 .0454 0 .0246 0 .0288 0 .0426 0.0188 0.0696 0.0318 
10 0 .0762 0 .0432 0.0582 0 .0444 0 .0284 0 .0562 0 .0368 0 .05 16 0 .0792 
1 1 0.0744 0.0 122 0.0398 0 .0752 0 .0512 0.0594 0 .045 0 .0448 0 .04 
12 0.0302 0 .0524 0 .0578 0 .0278 0.0466 0 .0306 0 .0168 0 .0192 0.0382 
13 0.0728 0 .122 0.0568 0.0524 0.056 0.04 16 0.0498 0.057 0.0632 
14 0.033 0 .0384 0.0458 0.0404 0.0496 0.0262 0 .0406 0 .0272 0.0434 
-
15 0.0188 0 .0188 0 .0254 0 .0754 0.0758 0 .0368 0.063 0 .0324 0.025 
16 0 .032 0 .0456 0 .0694 0.0508 0.0516 0.0516 0.0194 0.0258 0.0266 
17 0.0632 0 .0482 0 .0668 0.0542 0.048 0 .0242 0 .0156 0 .0298 0 .025 
1 8 0.0264 0 .0218 0 .0752 0 .0246 0 .0294 0 .0416 0.0388 0.0414 0.0382 
19 0 .0646 0.058 0 .0434 0 .1186 0.0638 0.0426 0 .1012 0 .0838 0.078 
20 0.0502 0 .0328 0 .0454 0 .0132 0 .0224 0.041 0.0208 0.0068 0.0156 
21 0.0792 0 .0318 0 .069 0.0488 0 .0424 0.05 0.0876 0 .0988 0 .0944 
22 0.0764 0 .1374 0.0942 0.0214 0.0214 0 .0482 0.0682 0 .0374 0.0742 
--
~ -
c: control group e: experimental group pre: pre-testing im: immediate post-testing post: 24-hr post-testing -10/-20/-30: testing speed 
e: pre -10 e : pre -20 e: pre -30 e : im- 10 e: im- 20 e: im- 30 e: post- 10 e: post -20 e: post- 30 
0.0212 0.0158 0.0364 0.0442 0.009 0.0218 0.0234 0 .0412 0.0314 
0 .0164 0.0232 0.0204 0.0138 0.0184 0 .0106 0.0278 0.0126 0 .0334 
0.0386 0.0558 0.0516 0.0366 0.0528 0.0294 0 .0342 0 .0372 0 .0274 
0 .0736 0.0948 0 .0508 0.1036 0.0918 0.08 14 0.1204 0 .0992 0.087 
0 .026 0 .0178 0.0296 0.0214 0.0086 0 .0246 0.0234 0 .0124 0.0158 
0.0838 0.0808 0 .084 0.0646 0.0582 0 .0464 0.0504 0.055 0.0542 
0.034 0 .0354 0 .0278 0 .0274 0 .033 0 .026 0.0314 0 .0292 0.0546 
0.0512 0.029 0.0264 0 .0 126 0.0364 0.0422 0.0394 0 .0366 0 .05 18 
0. 1332 0.1016 0 .0424 0.0928 0.0706 0 .0642 0.1098 0 .0776 0.071 
0 .1 134 0 .104 0.097 0.1206 0 .1 006 0.1122 0.1094 0.148 0.1362 
0.0444 0 .074 0.0614 0 .0372 0.0458 0.0376 0.0356 0 .04 0 .0394 
0.0462 0 .0564 0 .0732 0.0332 0 .0352 0 .046 0 .0258 0 .0206 0.035 
0 .0398 0.0528 0 .0756 0 .0574 0.0524 0 .0554 0.0368 0.0 124 0 .0256 
0.0338 0.0362 0 .0312 0.045 0.0314 0.0288 0.0436 0 .0176 0.035 
0.0316 0 .0368 0 .0526 0.0282 0 .0298 0.0288 0.0202 0 .012 0.018 
0 .043 0 .0154 0.0296 0 .0616 0.0424 0.0772 0 .03 0 .0338 0 .0192 
0 .075 0 .0436 0 .0998 0.1786 0.2294 0 .1608 0 .2382 0 .204 0.1064 
0.087 0.047 0.05 0.07 1 0 .0534 0 .0752 0.0936 0.0252 0 .0494 
0 .0736 0.016 0 .027 0.0366 0 .0404 0.0298 0 .0196 0.008 0 .0222 
0.0634 0.0594 0 .098 0.0838 0.0556 0.0472 0.0544 0.0846 0 .0678 
0.0166 0 .0302 0 .0596 0.0342 0.0416 0.0892 0 .0314 0 .0564 0 .0488 
0 .0436 0.0626 0.0432 0 .0374 0.0578 0.0474 0.0636 · 0.0804 0 .0704 
- -------
c: control group e: experimental group pre: pre-testing im: immediate post-testing post: 24-hr post-testing -10/-20/-30: testing speed 
APPENDIX II 
Overall Analysis: 2 groups x 3 speeds x 3 times 
Table 1: Averages 
Group 
Speed 
Time 
Group x Speed 
Group x Time 
Speed x Time 
Group x Speed x Time 
N Control: 22 
N Experimental: 22 
Table 2: Standard Deviations 
Group 
Speed 
Time 
Group x Speed 
Group x Time 
Speed x Time 
Group x Speed x Time 
N Control: 22 
N Experimental: 22 
F (1, 42) = 0.55 
F (2,84) = 12.91 
F (2, 84) = 1.51 
F (2, 84) = 0.96 
F (2, 84) = 0.40 
F(4, 168)=2.81 
F (4, 168) = 0.90 
F (1, 42) = 6.12 
F (2, 84) = 4.08 
F (2, 84) = 1.16 
F (2, 84) = 0.60 
F (2, 84) = 0.65 
F (4, 168) = 0.82 
F ( 4, 168) = 0.58 
NS 
p=O 
NS 
NS 
NS 
p = 0.027 
NS 
p = 0.017 
p = 0.020 
NS 
NS 
NS 
NS 
NS 
Partial Analysis: 
Table 3: Based on Averages 
N Control 
N Experim. 
Group 
Time 
Group x Time 
10mph 
12 
14 
F (1, 24) = 0.20* 
F (2, 48) = 2.42* 
F (2, 48) = 0.05* 
20 mph 
15 
15 
F (1, 28) = 0.20* 
F ( 2, 56) =0.30* 
F (2, 56) = 0.88* 
Average< -0.02 or .>+0.02 seconds determined separately for each speed 
* Not Significant 
Table 4: Based on Standard Deviations 
N Control 
N Experim. 
Group 
Time 
Group x Time 
lOmph 
15 
13 
F (1, 26) = 3.55* 
F (2, 52) = 1.87* 
F (2, 52)= 0.81 * 
20mph 
10 
12 
F (1, 20) = 2.84* 
F (2, 40) = 6.04-
F (2, 40) = 0.57* 
Standard Deviation > 0.03 seconds determined separately for each speed 
* Not Significant 
+ p = 0.027 
-p=0.005 
30 mph 
14 
19 
F (1, 31) = 0.67* 
F (2, 62) = 1.33* 
F (2, 62) = 1.27* 
30 mph 
17 
15 
F (1, 30) = 5.27+ 
F (2, 60) = 1.28* 
F (2, 60) = 0.34* 
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